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Project Introduction

Very high average power lasers with high electrical-top-optical (E-O)
efficiency, which also support pulse position modulation (PPM) formats in the
MHz-data rate speeds, do not currently exist. Solid-state lasers fail to provide
the necessary E-O requirements due to low quantum efficiency and excess
heat generation. MHz-speed modulation formats are not supported by fiber
lasers at very high average powers due to nonlinearities. These nonlinearities
cause instabilities in the output power, and also cause the optical spectrum to
exceed the system requirements. A very high power, short pulse fiber laser is
proposed which can operate in two modes of operation; a targeting/beacon
mode, and a data transmit mode. The very high average powers are achieved
by filling the time-slot of a PPM format scheme with a high-duty-cycle
sequence of much shorter pulses. This allows the nonlinearities in the fiber
laser to be mitigated and allow very high average powers within the required
bandwidth spectrum. A seed laser which emits picosecond pulses will be driven
by electronics to provide a very high duty cycle modulated by a slower
modulation envelope to allow for PPM data transmission. The very high duty
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Technology Areas
Primary:

e TX05 Communications,
Navigation, and Orbital
Debris Tracking and
Characterization Systems
- TXO05.1 Optical

Communications
- TX05.1.3 Lasers

Target Destinations
The Sun, Earth, The Moon,
Mars, Others Inside the Solar
System, Outside the Solar
System
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